Cytolytic T cell reactivity to Epstein-Barr virus is lost during in vitro T cell expansion.
In the setting of allogeneic hematopoietic stem cell transplantation, ex vivo culturing of donor T lymphocytes is a necessary step for processes such as gene modification. Often the aim is to enable control of undesired alloreactivity after in vivo administration of the cultured cells. However, it is not fully understood how T cell reactivity against donor and third-party targets is affected by the ex vivo cell culturing process. We have assessed how the activity of anti-Epstein Barr virus (EBV)-specific T lymphocytes from healthy EBV-seropositive donors is affected by in vitro cell culturing. Peripheral blood mononuclear cells (PBMCs) were expanded in X-VIVO 15 culture medium supplemented with 5% human serum. The cells were stimulated by either OKT3 (10 ng/ml) and interleukin (IL)-2 (500 U/ml) or by using anti-CD3/CD28-coated immunomagnetic beads and IL-2 (100 U/ml). Induction of polyclonal EBV-specific cytotoxic T lymphocyte cultures was attempted by stimulation of the in vitro-expanded cells at different time points during the cell expansion process, with pre-established autologous EBV-transformed lymphoblastoid cell lines (LCLs). While EBV-specific cytotoxic T lymphocytes (CTL) were generated from untreated PBMCs of 5 healthy donors, EBV-specific cytotoxicity was significantly decreased or absent in CTL cultures established from in vitro-expanded PBMCs. Our results indicate that the ex vivo cell expansion process itself significantly reduces the activity and/or the number of EBV-specific T cells. Additional stimulation with CD28 antibodies could not prevent this effect. Because T cell depleted bone marrow or stem cell grafts are known to contribute to the development of post transplant lymphoproliferative disorders, this should be taken into consideration if one considers expanding and administering PBMCs in conjunction with a T cell-depleted stem cell grafts.